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SEQUENCE LISTING 
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<110> SBL Vaccin AB 



<120> Method of producing thy A- strains of Vibrio cholerae, 
such strains and their use. 

<130> 29772 

<140> 
<141> 

<150> SE 9801852-6 
<151> 1998-05-26 

<160> 5 

<170> Patentln Ver. 2.1 

<210> 1 
<211> 2909 
<212> DNA 

<213> Vibrio cholerae 



<400> 1 

gagaaggttt 

ttcgatcggc 

tgctatgtgg 

agtctctgac 

tgtgatcttc 

gactggcggc 

tgcgcgtaaa 

attcggtttg 

aacggatgtg 

acagctttat 

tggtaaacct 

ccgcttcctt 

catttcaatg 

ttggtcttac 

gaaacagtat 

acgaacgggc 

caatcagttt 

gctcggctat 

ctgggatgct 

ggatgacatg 

tcatattgac 

tgaaattctt 

gtacagccat 

atgtgatgtg 

gatggcacag 

catttaccaa 

agcgcctcag 

cactttggat 

ttcagtctaa 

cgaaggtcgg 

aatgctgccg 

cttacaagcc 

aataccgtaa 

cagagcaaac 

agtgccaatg 

gcccacgaga 

cactgtacct 

acgtgcgcgg 



gttatgcctc 
cctctagcgg 
ttggccaatc 
ttgttattcg 
tacaattttg 
atgtccttcc 
aaccaacgca 
gggatgggac 
ccttgggctt 
gaattcgcct 
cgtccgctag 
gtggaatacg 
gggcaaatcc 
aagcgcggtt 
ttagatcttt 
aagcgttgtt 
cctctagtga 
attcgtggtt 
aatgccaatt 
ggacgcgtgt 
cagttgaaaa 
aacttctaca 
catttttcat 
cccttggggt 
atcacaggga 
gatcaactcg 
ttccatatca 
gattttgacg 
tcccgtattc 
gagctttttt 
gggatgacga 
caagttgaga 
atcaagaccg 
acggcaaact 
ttcgcaccta 
ggaaccatta 
gaagcaatac 
ccaaccatca 



agggttatct 
tgcgctggta 
gccgagcgga 
ccggcttttt 
atctgttcct 
acggcggctt 
ccttctttgg 
gtatcggtaa 
ttgtattccc 
tagaaggcgt 
gcagcgtatc 
tccgtgagcc 
tctccttacc 
tgtatcaaga 
gtcagcgcat 
tgactgtgat 
ctacacgcaa 
acgataatgc 
taaaccaagc 
atggtgttca 
agattgttga 
atccgggtga 
tgctggggga 
tgaatttcaa 
aaaagccggg 
aattgatgcg 
atccaaagat 
tcaccggata 
aggcggtatg 
tatacagatg 
caaacacacc 
tgagctcagc 
tagccatcaa 
caccagagac 
aggtaaatgg 
ggctggttgt 
cgtgtagtgg 
aactcttcat 



gcagtttccc 
tggcttgatg 
tcgcgcgggc 
aggtgtagtg 
tgctgaccct 
attgggtgtg 
tgtggccgat 
ctttatgaat 
taatggtggc 
ggttctgttc 
cggactgttt 
agatgctcag 
tatggtgatc 
ccgtgtagca 
cgtcgatcaa 
taatgccgat 
gagtttttgg 
ggcggatttt 
atggctcaac 
gggtagagct 
tgatttgagc 
atttcacatg 
taccttgtat 
catggtgcag 
cttggcgtat 
cgatgtgcag 
taaaacactg 
tcagttccac 
gcttgatggg 
atgctttaac 
caataagtaa 
acctttaata 
gttaaagctt 

agcggttgcg 

gtagatttca 
ggtcgatgaa 
gcctcggcca 
cagtttgccc 



aatattgacc 
tatttggtgg 
agtggttgga 
atcggtggcc 
ctttatttat 
atcaccgcca 
tttgttgccc 
agtgaacttt 
ccactgccgc 
tttattctta 
ttagctggat 
ttgggtctgt 
atcggtattt 
gcaaaatagg 
ggtgtttggg 
ttgacctacg 
aaagctgccg 
cgccaattag 
aatccttacc 
tgggctaagc 
cgtggcgttg 
gggtgtttgc 
ctcaacagta 
gtttatgtgt 
cacaagatcg 
ctaaaacgtg 
caggatttgg 
gatcctattc 
ttttatataa 
gcttaagcgg 
ctcaccacca 
ggcagttcgc 
aagtgcacca 
gcgagcagag 
cgcactttca 
gattgaacta 
atcgcatttt 
atcaccgtaa 



ccgtattgtt 
gtttcctttt 
cgcgtgagca 
gagttggtta 
tcaaagtgtg 
tgttctggta 
ctttagtgcc 
ggggacgagt 
gccatccttc 
attggtttat 
acggtacatt 
ttggtggctt 
tgatgatggt 
gtagttaggt 
ttgaaaatga 
atgtgggcaa 
tagccgagtt 
gtaccaaaac 
gtaaaggtga 
ctgatggtgg 
atgaccgagg 
gcccttgcat 
ctcagcgttc 
tccttgcgct 
tcaatgcgca 
agccattccc 
aaacttgggt 
aatacccgtt 
aaaaagctcc 
ttagggcaag 
ccattttgct 
gtaagaaagg 
gcgcaatttg 
cagtaataca 
gcacgccaga 
ataccgtaac 
gtagaatttc 
tggcgacgaa 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1380 

1440 

1500 

1560 

1620 

1680 

1740 

1800 

1860 

1920 

1980 

2040 

2100 

2160 

2220 

2280 



aatggtcgca atacccaata cgataagtgc 
aagctgggtt tcaagccctg tgatgacagg 
tttcatgctc atatcgccag tcgcaagcag 
taaaatgcca aacatcattt ctagaggtag 
atcgtggatg gtggcactgg cgaaagcacg 
aaggctgacg agagtattgg tcacagtagt 
cgcggtttca accggtaacc caccggcaac 
tgaggattga atcagtgccg ttgccactaa 
agcaaattca aatagaactt tggcttgatc 
catcgcgact gcaagaagta gtaaatacag 
tttcgtggtc agcgaaatcg gcgctgcag 



gacaccaccg aaagtattac ccaataccga 2340 
tttggtaatc ggtttgataa aatcaaaacc 2400 
aggcgaaacg agccagtgtg agactttctc 2460 
gaagatcagc accgcgagaa gattgaaaaa 2 52 0 
gcgaaactct tctttacagc gcatatggcc 2580 
accaatattg gcacccatca ccataggaat 2 640 
gagaccaaca ataatagaag tcaccgtgct 2700 
accaatcatc aatcctgcaa ttgggtggga 2760 
gccggttgcc catttaaaac cgctgccgac 2820 
catgaaagcc aagtttgccc aacgtaggcc 2880 

2909 



<210> 2 
<211> 838 
<2X2> DNA 

<213> Vibrio cholerae 



<400> 2 

gagaaggttt 

ttcgatcggc 

tgctatgtgg 

agtctctgac 

tgtgatcttc 

gactggcggc 

tgcgcgtaaa 

attcggtttg 

aacggatgtg 

acagctttat 

tggtaaacct 

ccgcttcctt 

catttcaatg 

ttggtcttac 



gttatgcctc 
cctctagcgg 
ttggccaatc 
ttgttattcg 
tacaattttg 
atgtccttcc 
aaccaacgca 
gggatgggac 
ccttgggctt 
gaattcgcct 
cgtccgctag 
gtggaatacg 
gggcaaatcc 
aagcgcggtt 



agggttatct 
tgcgctggta 
gccgagcgga 
ccggcttttt 
atctgttcct 
acggcggctt 
ccttctttgg 
gtatcggtaa 
ttgtattccc 
tagaaggcgt 
gcagcgtatc 
tccgtgagcc 
tctccttacc 
tgtatcaaga 



gcagtttccc 
tggcttgatg 
tcgcgcgggc 
aggtgtagtg 
tgctgaccct 
attgggtgtg 
tgtggccgat 
ctttatgaat 
taatggtggc 
ggttctgttc 
cggactgttt 
agatgctcag 
tatggtgatc 
ccgtgtagca 



aatattgacc 
tatttggtgg 
agtggttgga 
atcggtggcc 
ctttatttat 
atcaccgcca 
tttgttgccc 
agtgaacttt 
ccactgccgc 
tttattctta 
ttagctggat 
ttgggtctgt 
atcggtattt 
gcaaaatagg 



ccgtattgtt 60 
gtttcctttt 120 
cgcgtgagca 180 
gagttggtta 240 
tcaaagtgtg 300 
tgttctggta 360 
ctttagtgcc 420 
ggggacgagt 480 
gccatccttc 540 
attggtttat 600 
acggtacatt 660 
ttggtggctt 720 
tgatgatggt 780 
gtagttag 838 



<210> 3 
<211> 1222 
<212> DNA 

<213> Vibrio cholerae 



<400> 3 

taatcccgta 

cgggagcttt 

ccggggatga 

gcccaagttg 

taaatcaaga 

aacacggcaa 

atgttcgcac 

agaggaacca 

cctgaagcaa 

cggccaacca 

gcaataccca 

gtttcaagcc 

ctcatatcgc 

ccaaacatca 

atggtggcac 

acgagagtat 

tcaaccggta 

tgaatcagtg 

tcaaatagaa 

actgcaagaa 

gtcagcgaaa 



ttcaggcggt 
ttttatacag 
cgacaaacac 
agatgagctc 
ccgtagccat 
actcaccaga 
ctaaggtaaa 
ttaggctggt 
taccgtgtag 
tcaaactctt 
atacgataag 
ctgtgatgac 
cagtcgcaag 
tttctagagg 
tggcgaaagc 
tggtcacagt 
acccaccggc 
ccgttgccac 
ctttggcttg 
gtagtaaata 
tcggcgctgc 



atggcttgat 
atgatgcttt 
acccaataag 
agcaccttta 
caagttaaag 
gacagcggtt 
tgggtagatt 
tgtggtcgat 
tgggcctcgg 
catcagtttg 
tgcgacacca 
aggtttggta 
cagaggcgaa 
taggaagatc 
acggcgaaac 
agtaccaata 
aacgagacca 
taaaccaatc 
atcgccggtt 
cagcatgaaa 
ag 



gggttttata 
aacgcttaag 
taactcacca 
ataggcagtt 
cttaagtgca 
gcggcgagca 
tcacgcactt 
gaagattgaa 
ccaatcgcat 
cccatcaccg 
ccgaaagtat 
atcggtttga 
acgagccagt 
agcaccgcga 
tcttctttac 
ttggcaccca 
acaataatag 
atcaatcctg 
gcccatttaa 
gccaagtttg 



taaaaaaagc 
cggttagggc 
ccaccatttt 
cgcgtaagaa 
ccagcgcaat 
gagcagtaat 
tcagcacgcc 
ctaataccgt 
tttgtagaat 
taatggcgac 
tacccaatac 
taaaatcaaa 
gtgagacttt 
gaagattgaa 
agcgcatatg 
tcaccatagg 
aagtcaccgt 
caattgggtg 
aaccgctgcc 
cccaacgtag 



tcccgaaggt 
aagaatgctg 
gctcttacaa 
aggaataccg 
ttgcagagca 
acaagtgcca 
agagcccacg 
aaccactgta 
ttcacgtgcg 
gaaaatggtc 
cgaaagctgg 
acctttcatg 
ctctaaaatg 
aaaatcgtgg 
gccaaggctg 
aatcgcggtt 
gcttgaggat 
ggaagcaaat 
gaccatcgcg 
gcctttcgtg 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1222 



<210> 4 
<211> 283 
<212> PRT 

<213> Vibrio cholerae 
<400> 4 

Val Lys Gin Tyr Leu Asp Leu Cys Gin Arg lie Val Asp Gin Gly Val 
15 10 15 

Trp Val Glu Asn Glu Arg Thr Gly Lys Arg Cys Leu Thr Val lie Asn 
20 25 30 

Ala Asp Leu Thr Tyr Asp Val Gly Asn Asn Gin Phe Pro Leu Val Thr 
35 40 45 

Thr Arg Lys Ser Phe Trp Lys Ala Ala Val Ala Glu Leu Leu Gly Tyr 
50 55 60 

lie Arg Gly Tyr Asp Asn Ala Ala Asp Phe Arg Gin Leu Gly Thr Lys 
65 70 75 80 

Thr Trp Asp Ala Asn Ala Asn Leu Asn Gin Ala Trp Leu Asn Asn Pro 
85 - 90 95 

Tyr Arg Lys Gly Glu Asp Asp Met Gly Arg Val Tyr Gly Val Gin Gly 
100 105 110 

Arg Ala Trp Ala Lys Pro Asp Gly Gly His lie Asp Gin Leu Lys Lys 
115 120 125 

lie Val Asp Asp Leu Ser Arg Gly Val Asp Asp Arg Gly Glu lie Leu 
130 135 140 

Asn Phe Tyr Asn Pro Gly Glu Phe His Met Gly Cys Leu Arg Pro Cys 
145 150 155 160 

Met Tyr Ser His His Phe Ser Leu Leu Gly Asp Thr Leu Tyr Leu Asn 
165 170 175 

Ser Thr Gin Arg Ser Cys Asp Val Pro Leu Gly Leu Asn Phe Asn Met 
180 185 190 

Val Gin Val Tyr Val Phe Leu Ala Leu Met Ala Gin He Thr Gly Lys 
195 200 205 

Lys Pro Gly Leu Ala Tyr His Lys He Val Asn Ala His He Tyr Gin 
210 215 220 

Asp Gin Leu Glu Leu Met Arg Asp Val Gin Leu Lys Arg Glu Pro Phe 
225 230 235 240 

Pro Ala Pro Gin Phe His He Asn Pro Lys He Lys Thr Leu Gin Asp 
245 250 255 

Leu Glu Thr Trp Val Thr Leu Asp Asp Phe Asp Val Thr Gly Tyr Gin 
260 265 270 



Phe His Asp Pro He Gin Tyr Pro Phe Ser Val 
275 280 



<210> 5 
<211> 271 
<212> PRT 

<213> Vibrio cholerae 



<400> 5 

Met Pro Gin Gly Tyr Leu Gin Phe Pro Asn lie Asp Pro Val Leu Phe 
15 10 15 



Ser lie Gly Pro Leu Ala Val Arg Trp Tyr Gly Leu Met Tyr Leu Val 
20 25 30 

Gly Phe Leu Phe Ala Met Trp Leu Ala Asn Arg Arg Ala Asp Arg Ala 
35 40 45 

Gly Ser Gly Trp Thr Arg Glu Gin Val Ser Asp Leu Leu Phe Ala Gly 
50 55 60 

Phe Leu Gly Val Val lie Gly Gly Arg Val Gly Tyr Val lie Phe Tyr 
65 70 75 80 

Asn Phe Asp Leu Phe Leu Ala Asp Pro Leu Tyr Leu Phe Lys Val Trp 
85 90 95 

Thr Gly Gly Met Ser Phe His Gly Gly Leu Leu Gly Val He Thr Ala 
100 105 110 

Met Phe Trp Tyr Ala Arg Lys Asn Gin Arg Thr Phe Phe Gly Val Ala 
115 120 125 

Asp Phe Val Ala Pro Leu Val Pro Phe Gly Leu Gly Met Gly Arg lie 
130 135 140 

Gly Asn Phe Met Asn Ser Glu Leu Trp Gly Arg Val Thr Asp Val Pro 
145 150 155 160 

Trp Ala Phe Val Phe Pro Asn Gly Gly Pro Leu Pro Arg His Pro Ser 
165 170 175 

Gin Leu Tyr Glu Phe Ala Leu Glu Gly Val Val Leu Phe Phe He Leu 
180 185 190 

Asn Trp Phe He Gly Lys Pro Arg Pro Leu Gly Ser Val Ser Gly Leu 
195 200 205 

Phe Leu Ala Gly Tyr Gly Thr Phe Arg Phe Leu Val Glu Tyr Val Arg 
210 215 220 

Glu Pro Asp Ala Gin Leu Gly Leu Phe Gly Gly Phe He Ser Met Gly 
225 230 235 240 

Gin He Leu Ser Leu Pro Met Val He He Gly He Leu Met Met Val 
245 250 255 



Trp Ser Tyr Lys Arg Gly Leu Tyr Gin Asp Arg Val Ala Ala Lys 
260 265 270 



